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TABLES FOR QUALITATIVE ANALYSIS. 



Table I. Freliminar^ Examinafiofu — Behaviour of inorganic bodies at a high 
temperature, either alone, or in presence of reducing agents. 

Table n. Preliminary Examination. — Behaviour of metallic oxides before the 
blowpipe with microcosmic salt and borax. 

Table in. Treatment of Insoluble Substances, — Conversion of insoluble sub- 
stances into soluble compounds. 

Table IV. Examination for Metals, — Behaviour of metallic solutions with hy- 
drochloric acid, hydrosulphuric acid, sulphide of ammonium, and 
carbonate of ammonium, successively applied. 

Table V. Examination for Metals. — Precipitate produced by hydrosulphuric 
acid in a warm acid solution. 

Table TL Examination /or Metals. — Precipitate produced by sulphide of ammo- 
nium in presence of chloride of ammonium. 

Table VII. Examination for Metals. — Precipitate produced by carbonate of am- 
monium, in presence of chloride of ammbnium and free ammonia. 

Table VIIL Examination for Metals. — Metals which are not precipitated either by* 
hydrosulphuric acid, sulphide of ammonium, or carbonate of ammonium. 

Table IX, PreUminary Examination for Acids. — Behaviour of the most im- 
portant acids on heating their salts with concentrated sulphuric acid. 

Tablei X and XI. Examination for Acids. — Behaviour of the most important acids 
with reagents in the wet way. 

Table XIL Silicaie Analyses, — Behaviour of natural silicates to acids. 



Table I. 



I. Behaviour of Inorganic Bodies at a hi 



Are readily volatile 
when heated on char' 
coal or platinum- 
foUy or in a dry test- 
tube: 



Ammonitun-y Mercury-, and some Arse 
compounds are decomposed bj heat, and arc 



Melt, without vola- 
tilising or changing 
colour : 



3. Detonate when heated 
on charcoal: 



4. Are infusible or diffi- 

cultly fusible, and 
do not change colour : 

5. Become of a darker co- 

lour on heating : 



Most Alkaline, and some Alkaline-eartl 

Zeolites). Borates and AViTTi swell up : 
muth,. Zinc, Tin, are easily fusible bafor 



Nitrates, Chlorates, Ferchlorates, Bx 



The oxides and salts of the Earthy and Al 
the earths have no alkaUne reaction. Silic 
Iriditun, Fanaditun, Bhoditun, are 

Oxides and Salts of Zinc (with greenish-^ 
Mercury (and Chromates), become brc 



/ 



6. Colour the outer blow- 
pipe flame when 
heated on platinum- 
wire (if in the form 
of metallic salts, on 
charcoal) : 



Yellow. Violet. 

Sodium. PotasBinm 

(except the borate and 

phosphate). 

• Especially alter moistening with hydrocl 

t Especially on addition of chloride of silve 

t Metallic phosphates and borates, after m< 



7. Moistened with cobalt- 
solution, andstrongly 
heated on charcoal, 
give : 



Heated on charcoal 
ivith carbonate of 
sodium {or carbonate 
of sodium and cy- 
anide of potassium) 
in the inner flame, 
give : 



9. Heated in a glass 
tube open at both 
ends, held obliquely, 
give : 



20, Jn contact with zinc 
a^d Aydrockloric j 
(oT- su/j?Aurtc) acidy 7 
^/our ^Ae solution 



Blue glass. 

{Phospliates. 
Borates. 
Silicates. 



Blue infusible mas 

AlnmiTilTiTTi, and many < 

compounds. 
Earthy Phosphates. 
Silica, and many Silica 
Earths. 



Q-arlic smell. 

I Most Arsenic 
compounds. 



Alkaline Sulphide* 
(Selenide or Telluride.) 

AH compounds containing 
Sulphor (Selenium or 
Tellurium). 



* The mass, when moistened, stains metallic silver black, an 
when heated with acids evolves hydrosolphoric (hydroseleni 
or hydrotelloric) acid. 



Oases having a peculiar smell. 

Sulphides (of burning sulphur). 

Selenides (of horse-radish). 

Arsenides (of garlic). 

Many Ammoniacal compounds (of ammonia). 

Fluorides (on addition of microcosmic salt). 



r\ 



Violet or blue. 
Titanic acid. 



Blue. 



Preliminary Examination, 
ature, either alone^ or in presence of reducing agents. 



fa: Sulphur and its acids : Water, &e. Carbqn burns nhen heated in the air. All orgauie 
mdt owitjg to the aeparatiou of earboii. 



\£f retain an alkaline reaction after Btrong; ignition in the inntjr flame. Many SUicatSS (a ,(?. 

rBodliim deerepitatea. Metanic Antimony, Iipad, Cadmium, TeUurium^ Bis- 
: Copper, BilYarg Gold, with difficulty* The atx firet metola give an incrustation of oxide. 



ates, &c. 



ly motSllS* When ignited thej become viTidlj incandescent^ with a white light : aftef ignition 

ilioatea. MetaUic Iron, Ifickel, Cobiblti Molybdenum, Wolfram, Flatiuumj 

the blowpipe, 

isaoe). Tin, Titanium, I^iobium., Antimony, become jellow : those of X^ead, BiBmutli, 



r 



lieddiBh-yellow* 
Caloluxn.* 



Yeilow-greea* 

Barimu,* 
Molybdenum' 



3R of chloride sif ullver : tho (solomtLoa li trandtoJT. 



Green. 

Cfnprlo oiddsTt 
Fho«phoric acid^:!: 
Boric acidjt 
TelliLroua aoid. 



Blue, 

ArBenic, 
Antimony, 
Lead, 
SeleniumT 
Cmpric chloride, t 



Green mass, 

de of Tin, bluish-green. 
'DPia anhyd., } ,._^ 
BUlLTd^ ^Jdirty^een. 



Flesh-red maaa. Brown or brick-red m&m. Grey mass* 
BAxyta. 



Hagneiia, 
Xantalie anhyd. 



GIncina, 

Idmo, 

Strontin. 



talj without IneruBtation, 

□ing Bi^efc Grey infusible powder* 



irltite. 



Nickel, Wolfram, 

Cobalti Platinuaii 

Iron^ Iridiniu. 
Molybdexium, 



Metal, with Incrustation, 

Antimony^ 
M» brittle. Inc. wlut^. 

Bismuth, 
M. brittle. Inc. brown-yellow* 

Lead| 
H. malkabi e. 1 nc, yellow. 



Incruatationj 
without Metal, 

ZinCr white, not vobitile 

in outer flame^ 
Cadmium J brown-red* 
TeHurinm, wbit«. 



sublimate. 

( md MeiTGury 

(e^edaUy on 

c&rbonatc of 



White sublimate. 

ArsenidaSf crjstallin«* 
Antimonidei ) . .,, 

Many Ammonium-ialts, 



Fuaed Bublimate- 

Higher Bnlphid^B 

(bmwn-yetbw ), 
Selenides and Selenium 

(bln'ttkish-red). 
Sulphide of Arsenic. 



Water, 

All Hydrated 
aaJtSp 



l^ini 



ing to green and dark-brown. 



Blue, claa.n^m%t.G d'MV-\st«^rv\ 



^^^<s?t^* ^ 




II. Behaviour of Metallic Oxides 



A cteap head is formed by fusing the flux on a loop made at the end of a platinum-wire: the h 

jf flMHB, it ii aometimca advisahk to employ cbarcoid instead of platinum- wire» The colour 

y h. fiignjfiea hot ; c. cold ; supera^ that the h«ad is fluperas 



fn outer or oxidising Flame. 



Silica swims nndiffolred. Alumim, Stan* 
nic o^ide. All Alkalim eaHhs^ and 
Eiirfhs (aupers, opai^ue), TanialiCj Nto- 
hiCy TUaMCt TungHk anhydrides; Zinc-^ 
Cadmium- f Lead-^ Bismuth- j Jntimonic 
oa^ides not sat ■ (rapera, yellowish ), 



h. not sat. Ferrie and Ceric mides. h. Fa- 
nadic anhyd.^ Urmk QiHde^ Oxide of 
Silver, c Nickel-<f^ide. 




befl 



With MiCTOCosmio Salt. 



h. MeMl'tmde, h. Hapera, Ferric and 
Ceric oxides* 



Manganic and Bidpaie Oitides, 



C&hali-oxiie. c, Cuprie oxide. 



In inner or redin 



I 



Silica Bwimf uiidissolred, 
aik&Um earths and earth 
Ceric J Did-ymic, Mangan 



\ 



L Ferric o^de (t^Mi^] 



I 



h. Ferric oxide, c. TMi 
anhyd. emiaimn^ iron 
pric oxide. 






c. Titanic (mhyd* Mo 



4 



Cohait'oxide. Tungsiie 
art^d. (superv.) 



h. Ct^c oxide, Molyhdic anhyd.. Ferric 
oxide coniidmng eo&aii or copper, c. Chro* 
mic aiid Uratdc oxides. 



\ 



c. Chromic and Urame 
and Mol^bdic atthjd. 



I 






Preliminary Examination. 
owpipe with Microcosmic Salt and Borax. 

. into the finely-powdered substance under examination, and again heated. In heating in the inuer 
equentlj Taries with its temperature, and with the quantity of oxide employed. In this table • 
Dxide ; not sat. that it is not completely saturated with oxide. 



All 
que). 
Tides, 



lyd. 



gstic 



(not 



hous 



adic 



With Borax. 



In outer or oxidisiDg Flame. 



Silica, Alumina, Stannic oxide, — Supers, 
opaque : Alkaline earths and Earths, Ox- 
ide of silver, Tantalic, Niobic, Tellurous 
anhydrides, — Not sat: Titanic, Tungsticy 
Molybdic anhydrides. Zinc-, Cadmium-, 
Lead', Bismuth-, Antimonic oxides. 



h. Fanadic anhyd, h. not sat. Terric and 
Uranic oxides, h. supers. Lead-, Bismuth-, 
and Antimonic oxides. 



h. Ceric and Ferric oxides, c. Nickel- 
oxide (red-brown), h. supers. Chromic 
oxide. 



Manganic and Didymic oxides. Nickel- 
oxide containing cobalt. 



Cobalt-oxide, c. Cupric oxide. 



c. Chromic oxide, Fanadic anhyd. h. Cu- 
pric oxide. Ferric oxide containing copper 
or cobalt. 



In inner or reducing Flame. 



Silica, Alumina, Stannic oxide. — Supers, 
opaque : Alkaline earths and Earths, Lan- 
thanie and Ceric oxides, Tantalic anhyd. 
Manganic and Bidymic oxides, h. Cu- 
pric oxide. 



h. Tungstic anhyd.. Titanic^ Fanadic^ and 
Mofybdic anhyd, (brownish). 



c. Cupric Oxide (supers, opaque). 



Cobalt-oxide. 



Ferric, Uranic, Chromic oxides, c. Fa- 
nadic anhyd. 






Table m. 

III. Conversion of L 

When a finely powdered substance is neither dissolved by successive treatment with u 
a manner as to give an idea of the nature of the insoluble substance, it must be rendered 
many cases on the results of the preliminary examination, which must therefore be 
compound is finely powdered, and fused with 4 times its weight of carbonates of potas 
contain arsenic or any easily reducible metal (antimony, tin, lead, bismuth, &c.), the fi 



1. Sulphates 
(of Barium, Strontium, Lead), 



Heated on charcocil with carbonate of 
sodium, they give an alkaline eulphide, 

Siilphates of barium and strontium 
aid rendered liable by fusion with 
4 pt9. alkaline 'carbonate. After treat- 
ment with water, the solution con- 
taiofi the acid, the residue the haSBi 
which is now atiJuble in hydrochlaric 
acid. — Sulphate of lead gives a me* 
tall J c globule when heated with car- 
bonate of sodium, \% blackened by sul- 
phide of ammonium, and is Qoluble ia 
basic tartrate of ammonium. — Sulphate 
of calcium ii slightly soluble in water. 



Binoxid© of Tin, op Anti- 
monic Anhydride. 



* Heated on charcoal with carbonate of 
Bodium, they give a metallic globule 
( aoft or brittle) t ant coloured by sul- 
phide of ammomuni. 

Rendered soluble by fusion with 
3 to 4 ptSt alkaline carbonate. Are 
soltible in excess of yellow sulphide of 
ammonium. 



2, Bilica asad SiliGates. 



Swim undissolved In a bead of 
micioco&inic salt. 

Those silicates which are not 
dec;om posed by hydrochloric acid are 
rendered soluble by fuiion with 
3 to 4 pta. alkaline carbonate (or 
hydrate of barium), treatment with 
hydrochloric acid, and saparatioti of 
silica by evaporation with ffee hydro- 
chloric acid : or by hydrofluoric acid 
(p, 54). In both cases the substance 
must be very finely powdered^ 



Tantalic, Timgstio, Ti- 
tanic, Niobous Aiihy- 
drides. 



Gire with microcoBmic salt a 
^liiCf violet f or (in preaeuce of iron) 
a blood-red bead ; with zinc and 
hydrochloric acid, a coloured solu- 
tion. 

Rendered soluble by fusion with 
6 pts, acid sulphate of potassium (or 
alkaline carbonate) (pp. 106, J 71). 






all 

if 

Tt 
thi 
ch] 



gin 
bo: 
tre 

wii 
it 

mo 
wii 



\" 



1 



-eaiment of Insoluble 8uhtances, 
nces into Soluble Compounds, 

s/ed hydrochhrk or nitrie add, or aqua-re^w^ nor decomjKwed or attaclced bj iHn acids in ancrh 
I i^onititiiie^nC elements may be deterniined in the wet waj* The method of d^ing this dt'peada in 
ii ciiie tw dtJififii'f indication of the treatment to be adupted U obtained, nccording to this table, the 
^d mius eiliaUBti'd with wat^r, and the reaidue trifaied with hydrochloric acid. If t!ie compound 
In fk pliitinum cruciblev 



m. 
k) 

It. evilphuric acid, 

which carrodei 

looride of silicon 

precipitate on 

ion with 4 pti. 
Iditloa of Kilica 
with hot water. 
^S, the residue 
|8ubLe ia hydrcn 



4, Alumtria or Almninates* 



Give a blue infusible maifl when 
heated with cabal t-^Dlution, 

Rendered soluble hj fusion with 
3 to 4 pts* acid sulphate of potas- 
duffl ((tr alkaline carbonate) and 
treatmeiit with water or bjdro- 
iihloric acid. 



5. Gliroiiiio Oxid©p 

(Ch rome-iro ri -o re.) 

Givpfl a ^rem be^id in bntb Rumen 
with bDrax or microcaamic aalt. 

Render*^ tolublfl by fyaion with acid 
sulphate of potasiiam, or with alkahne 
carbc^nate and niu*e. ChroTnc-iri^n-or*!^ by 
iuccefisive fusion with boih ituxes (p^ 
176). 



^j Iodide of 
0B of MO' 



^id^ ofsiher 
^ied with car- 
ime I or when 
plpburic acid, 
petallic glabuie 
|th nitric acid 
I Sulphide of 
Bih-green bead 
;foaAting it ia 
(|dride, which 
It and hydro- 



9. MetalB. 

(Oamfde of Iridiun^j or residues 
of Platinum-ores*) 



The insoluble ^ubittanee haj, tiic- 
t^Hie lustre, or ii a LUck powder, 
!]ot affected bj ignition* 

Rendered sftlitble by igniting the 
powder* mixed with chloride of 
fiodJumf in a stream of chlorine : or 
bj fusion with potash and chlorate 
of pi^taasiuni. 



10. Carbon. 



The inftoluble substance Is black (us 
dianiond, colourless) j and disappar* 
when atronglj ignited in on open phi- 
tin urn crticibie, or before the blowpipe. 

Detonates when fused with nitre, 
forming carboniite of potassiums yields 
carbonic anhydride when ignited with 
03cide of copper. 



\ 



i 
i 



I * T 



Table IT. 

IV. Behaviour of Metallic Solutions witli Hydrochloric Acid 

Ammonium, 



\ 



Hydrochloric 
Aeid. 



Metals ^liteh are prp- 
cipitated aji chhrides 
from their nentral or 
acid Bolntinns by hg- 
drochioric aeid.'^ 



Lead (partially), white, 
m^etalHnp, eoluble in 
tnudh iiot wAJer, pre- 
cipitated thence by 
salphttHc acid* 

iHTATi wliite, ciirdVi 
iolubk in amindnEn, 
precipitated thence by 
nitfic acid. 

Hercnzy aj tnbtalt, 
white, finely-dividedp 
blnekened by am- 
monia. 



• In ft Baturuteili ikilisHuti 
pi B, lmr3uDi-»aIt. hydn.H/hL 
Bin'ld glren ]i white [inKlp, 
imdlly iioluhk in water. 

In bzi aikaiivte foLntlinii. 
bydrochlniir: (ur nitric) acid 
give* a pncltfitaLe \ti pre- 
HtQoeof 
smeic \ 
BoHe 1 

Moiwtaii! I 



or of tbiMe metaLw whnce 

oxidsi are iolable la at^inlUi 

taluinltihim^ At\, AnUittle In 

, e^rtisB oT aeEdji ; er or cjf-^ 

i anW^ and fsTroc^auUlm ; 

I or af thifiK wuipkMn which 

ur» foltible In aalphtde of 

amnvKittiin. In ttreaemw of 

, > Mtiahl^ voljmi^iid^ or hif- 

, ji^anr/^tAvSArf an/pAur it a#- 



Hydroeulphiiric Acid* 



Metala which Are precipitated aa sulphides from their 
hydmcblnric acid Bolutioii by h^drosulphurii^ acid. 



MeUi]twh{t«eBiilti 
RTC partly fs- 
^tff^f/manaeld 
Bolution by h^- 
drmtflph^ acid, 
with separation 
nf snlphur,* 



SoMie in sttlphide a/ 



JLriiiLio (yelbw). 
ftiltimony (orange), 
lin* (Wfiwn or yellow). 



Giild 
Platinum 



) (black- 



[Iridium] ' ^™"'^'- 
Molybdenum f (brown). 
[Selenimm] (r^-yeUow). 
tMlnrimn] (blnck). 



L^oMie in si/lpki(l0 
of ammonium. 



\ (black). 



Meruory* 
Bilvei' 
Leadt 
Copper 1 
Cadmixim (yelloifr). 
litmuth (brown). 
[Fallftdium] X \ 
[Oamiom] ( (black- 

[Shodinm] i brown), 
[Butlie»iaai] / 



Iron at f^nk 
tfllt. 

The snlution be- 
comes calonrlesf^ 
and cantainB a 
ft^rroUB salt, 

CliTomiiim as 

ehromftto. 
The soltitinn be*- 

comes green I and 

contniiu & chn>> 

larc salt 



* Rnftl»browTl*SiiS2 yellow. 
From the Aalntton O'f 8n:$ hi 
snlfihiile of vnnnoiifniD, hv- 
droehL acid BreclplUtei jrel- 
lo^ ^nS=. 

f The »u,lnhl(1ei of W^lfrttm 
vs^XVumiAmtni] ure not prc- 
eSft. oy TuyflniHutpht acid fixim 
an ai^id Boluitlan l but thej are 
when their lolntlon in sul- 
phide of ammoDUim U rle- 
Cfjoipoaed b; an Add* 




/ 



* Merwujy aa protoaAlt let 
prctMji. white b;? a llul* by- 
arcH»iilph» add; hUtk by ex- 

t Lead Ip otilpr precdp. corn- 
plfltely ffoni dilute^ not too 
acld.itti^utioiu. 

I The sulphides of all the 
plailnam-nietalB an prectpU 
talad ?UT •kfn'l^. 



* Sulphur ia aUo 
sepaniiteil ki pFcsenoi 
of l^eo cAfortfu, bro^ 
Rii'iie, and terf/iv» of 

aeid*, ric, t and ^ne- 
rally la prMencv of 
eaally reaudble aalta 
af mcbilii wbkib ar« 
aot pndp* as sal- 
phldes fracn aa a^ 



\ 



Ca 
Iri 

Ur 

Zh 



lai 
wkM 

■ola 



T\ve TOPtTi^H tiadt^W^ l\i^ \ '\ WSt TM6T^ tiai 



t Exammationfor Metah. ' 


tosulpliuric Acid, Sulphide of Ammonium^ and Carbonate of 


vely applied. 




Sulphide of Ammonium. 


Oaxbonate of Ammonimn. 




Sch are precipitated by i-nlphlde qfammoninm, in presence 


MetJilfl wbicb are pretlpittited neither 


of ch] £9 ride of ammoniam^ 


by h^dramlpkuric twid nor by 




An alumld be neutrnVised with ammonia before adding ftulphide 


snip Aide of ammonium . Car- 




1 of nmmonium.) 


tonate o/ammomu?/j, in preaence 




* 


of chloride of ammonium^ 






^ 


f 


■^ 




phidsi: 


jrfj E^draieat As Salts.' 
also pTecip. by ammonia, also pnen. by amm. 

1 




does not 
precip. 1 


'1 




a, soluble in potash. 


a. In pr€flence of 


Barium \ '^ 


a, precipi table 


(black). 


Almmnimii * \ (cokur- 
[IxlnoiiLum] J ]eas)» 


pboapboric acid* 


Strontium :i 


by phosphate 




Hagmefium (crys- 


Calcium ^ ^ 


of sodium (and 




blftck'brown). 


Chromittm (green). 


talline). 


as carbonates* 


ammonia)* 




Mfl«sH-red). 


[TantaliuiL] f. 






Ha^e^um 




le). 


[Kiobiuni], 


b, in presence of 




(cryataLlme)* 








phoaphnric, ox- 










b^ insoL in potasbt 


alic, boric or hy- 




b. notprecip, bj 


( 




[Oerinm] \ 


drofluoric acid* 




phosphate cf 




[Las^thatitmi] \ « 


Calcium^ \ ^ 




sodium. 






[Didymium] J -§ 


Btrontium :i 




Folaaaium* 




[ 


[Tttriom] f J 
[Erbium] > ^ 


Barium ^ ^ 
aa phoaphatea^ ox- 




Sodiixm. 
[Lithium],* 






^of nlck«i and 
put* hydrcH'hI. 


[Terbium] t ^ 
[Zirconium] i v 


alntea^ boratetf 
or fluorides. 








M of hjiokel in 


[Thorium] ; ^ 
[Titauiom] ' 










^lum^ formht^ 








j 


f'linc U in- 

Q [kctdi 










s 




• In Tnreaonce of phosphoric 


* The allaliiiQ- 




* A roncentnted 


f 




acLil BluniiiiLtmi li alao [ireclp. 






AoltltlOD of Ik h- 






qs phopphate, Kll. fn potaah, 
t Salable atler fosbn with 


rere luPoK in potAflh, 


ammontk La added. 


thium-ealt ht pfe* 






fioL in ftcetic auld. 


tLiid %htt whole hetited 


dp.b3^p1iOflpb*i{KL 






potash. 


Oxalate of cA.te.>EnTn U 
iiuwL in. licetic usd^ 


to boiUpg. 


on hs3MoK* 

^1 


4 


. _._^ 




\ 


^ 


. " 


^ 


1 ie jirttyrAt for except in special caaei, ^^^^^^^^^^| 



ui 



III 




Grqtft 
V, Precipitate produced by Hydrosiilpb 

iolution iliould alwura bu Hcidukted with h^droehlofic acid: a white precip, indicates SUgsTj M^t 
Bhotild be eirpelled bj eraporaUQn to dryness (btterly in w^tur-bath) ; the residue la diflaoLved iq wsier, mi 
iwith hy^drochL acid. The pr^ctp^ produced h^ hydroiulph> acid \n thofnu^^hlj wyjhed^ and a portion of it dij 
reHidue (if anj)j and the filtrate mjJted wHii h jdrochL (or dilute sulphuric) acid. If the pre^^ip. thus pwi 
Bulph. amm. haa disicdvgd something. In the latter citae, tlie whole of the precip, by hydresulpb. acid is He 
liydroeiiK acM in the sulph. sminH aomtiont as in A^ 



A4 Portion Bolnble in Si 



The Precipitate is yellow (JLrienic, Tin), or orange-red (i 
Boiled tpith a canemimied ^oMioft o/add mlphik of potassium for jsesquiearh 



Sulphide qf Arsenic (a little sulphide of tin), 

Frecipilftte by dHute hydrock]. acid^ di^flolre the precip. in 
aqua-regia, and te«t the solution for arssnlc m Marih's appa^ 
mtns (p. 82 )< (Arsenic-staina are soluble in hypochlorite of 
fiodinm, and wben dissolTed in nitric acid give a ycUow i^r red- 
brown precip. with atnnioiiio-oilmte of silver). Or fuse the pre- 
ci|h with carbonate of sodium and cyanide of potasaiiun, when 
afseitic subliines, and tin retnains behind iti metallic state. 



I 



Sulphides 

Dissolve in aqua-fegia^ and test t 
tatus. (Antimony-atains nre inaol i 
with nitric acid, give no precip. wjth 
tallic powder left in the apparatus 
in hydrochloric acid, and chloride ( ' 
cates tin. 



B. PortioE insoluble 

If the floltition was acidulated with hydrochK acid in the first instance, this residue can conUin neit! 

looked for in the am 

Boil s&iik niinc acid {qnilc^ 



Ba&idue may Goneiet of: 



JSuipkur. 



Yellow or grey ; collects 
in glabniesj in which 
sulphide of mercury may 
be enclosed^ 



Sulphide of Mercury. 

Blade, curd J, Dissolve in aquo- 
regia, concentrate by erapora- 
tion, and add chloride of tin : 
white or grey precip. indicates 



Sulphate of Lead, 

Whitc^ finely- divided. 
Soluble in tartrate of 
ammonium, reprecip, by 
sulphuric acid.. 



(If the sol] 



If mereitry fan found in this residne (the soktion havinj been originally 
acidtdated with hydrochL acid), it must have been as prohiali* 

i 




^ 



jPfTcipiiide [wi 
Sulphate of Lt 

Soluble in tartr* 
preci p* yellow by ch 
^f potassium. 



Examination for Metals. 
ituric Acid in a warm acid solution* 

Sff*^ as SuhsaU, or Lead (to lie examined aa in Table IV.), If the solution contain free njtric actd| \\ 
^ addulated by hydrachl, acid : or the si^Lutian may be neutralised with ammonia^ and theii acidulatel 
Mfltcd with aiilphide of ammonium (if copper be present, with sulphide of potaseium)^ filtered &om thi 
Inced is white and nilkif^ it ia only sulphur ; if it ia curd^ and mora or leas coloured^ it proTee thai 
Itted m the aame manner ; the residue insoL in Bulph, amni. examined a^ in B ■ and tho preeip. formed bj 



^pbide of Ammonium, 



btimonj), 

mde qfammonhm). 



P — N 

iesidne. 

iMiimm^ and Tin, 

I eolation for ii/^/i/TZO^y in MarshV sppa- 
Siypochlorit43 of iodiuci, and when treated 
pmonitj-nitrate of siker.) The black me- 
leparated by levlgatbn, washed, dissolved 
Ibvury added : a white or grey priecip. indi- 



The Precip. is dark-coloured. 



It ma^ ooEtam alio 
Sidphids of capper (traces). 
platinum 
[iridiitm] 
gold 

{telluriuM] 
[selmitifn\ 
molybdenum 
WQlfmm 
[vamidium] 



detected by their be- 
haviour tn reducing 
agents, (ciiloride of tin, 
sulphurous, acid, &c.,) 
and by their blowpipe 
reactionB. 



Ilphide of Anunoniump 

^Mde of siher nor sub-sulphide of mercury, 
■ii of platinam-ore^ 

mfrom hydrochloric aeid}. 



Osmium^ Bbodiam^ and Kutheninm need only be 



Solution may contain : Lead, Bi^muth^ Copper, Cadmium. 
m ^roitm^ it probably coatam^ palladtuinj nnd will give a 6lac& predp. with iodide qf potassiiun,) 

Add dilute sulphuric acid. 



Ue 



FiUrate ,■ neatralise with ammonia. 



Precipitate (whih) 
Hydrate o/BismutL 

Its solu^on in as little 
hydrochi. acid aa poaalble 
is precip. by water. 



Filtrate may contaia i 



/ 



The iolution is blue: and 
gives a brotoa precip, when 
acidulated^ and mixed with 
fertxicyaiiide of potusiumi 



Ca^ittm, 

If copper Is absent j the solution is eo- 
lourlcos, and givea a yellow precipe with 
hydrosulph. acid. If copper bs present, 
ad d cyanide e f 50 tajia. till ^hA l^W. 'cjeiWia. 



/ 



TI- Precipitate produced by Sulpiride of A 



/ 



If ntckel \% present, tbe JiUmte is pfobably brown. The precipitate is thorough I j waabed, and disi 
nickel ), it ii teatad for cobalt before tba blowpipe (p. 147), and tben completely disflohed in not 
h3''drocbloric acid Bolution^ Thu wbale is then { whether there be any m&oluble reeidue, or no) beaii 
any protoaalt of iron that may be pretent into fle^quiialt <If iron be present, the original solutiti 
proU}- or te«quij9a]t) 



\ 



I > 



Excess of potaali is added to the solutioiif 



The S^tTEte Tuay contain* 



Chrmiiitimj Zin^^ Aimninmrn^ Phosphite of Alnm^ium^ 

{Giu€inum\ 

Boil with exceaa of binoxide of lead, filter^ and eatarate the 

filtrate with a Urge excess of acetic acid \ 



Fredpitate (yellow). 
Chrmnat^ ofl^ad*: indicates 
preBence of 

GhjomimiL 

CbrojnUini ia also precipitated 
by long boiling of the (greeu) 
potaab solution. 



Wiltnii& may contain ; 

Zinc, 

AiumimHm^ 

F&osphaie o/Jlummmi*, 

\_Gliicmum.^ 



Remove lead from filtrate br sulpbtirie acid and alccbnl* ndd 
exceaa of carbonate qfammomum, and digest for some time : 



Precipitate may contain % 

Jlumift^j phcsphaie of 

alumminm. 

Dissolve in nitric acid, add 

mofy&date of (imm^nimn^ 

and heat : a ^^Uow preci^ 

indict tea 

Fbosphoric acid. 

If no phosphate be preaent, the 
precip, GdEii&iatd of 
Alumin a 



Filtrate may contain : 
Zinc, [Gtudmtml, 

Divide it into 2 portions. 

Acidulate the let with acetic 

acid, add hydrosulpk. acid: 

a whitiah precip^ indicates 

Zinc 

BoQ the 2nd for some time : a 
precip^ indicates 

[GlDciBUm]. 



Cobaiit Nickel t Mmganese, It 
Strotttiumy Calcium and Mau 
and Zific\ with Iron)* 

Diaaolve 



\ 



Filtr&te may cu 

Cobalti Nickel^ Mm^tmese 

Acidulate sUghil^ with acetic ac 

sulpha acidf and hi 



• To detect trawe ^i fLtuminin^ in pTceence of ii IftTije amount of frtm, the 
aulphl^de of BmmDiiinin prt'i'iv, \n lioi]:ed at anwj with poUaht the Hit rite 
w^Hdulati^ wirh bydifichl. idid^an J n^utrftllsedwlth c^arb.jimHi^- CftawiKm 
inny be found tn the prctlp. or iron in th« filtrutp., accordiofr to ths relative 
proportifliT Kit tlie two melak {p- IT^J - Jt mo^mfwiMm be present buaidea 
cAroffljuw* or aJumimum, It !» alwiiys panlSiUy precip. b\' aintnoiiiD qt mh 
phule or amniontuni, u n fehitfiious i?cimiinurid, iitiioL En poUi»h £ it la 
Pt-tHi rated by repeated aolmton in hjdrochl. udd, *ntl preehUtaLioti hy anii- 

/■ tminiiL ijj presence of ex«»e of (Chloride of fLmmgi^lum^ Tlie l«at »*aj- of 
f gepATstmj!' c^ArdM/irn' fbom a/tftftMnrnf iron, and naffjtfatium, it hy fiisioo 
^t/icarh. pot, utHt nltm (p. imi -^orsejiarstioo orjjAarjfAtJric odd ttDm 
^Jv^ii^nJtrM t^td, Md (&iied for pJiatpAofic am by moljbd. amm. 



Precipitate : 
Sulphide ofcobdt, 
„ niekel^ 

„ {zinc). 

Teat by blowpipe for 

Cobalt. 
Diasolve in bydrocbU acid, 
boil with flxce^s of cy* 
anide of potasamm, add 
putflsh, when cold^ and 
aatuxate with chlorine : 
formation of a black so- 
lution indicate! 
]rickel<p.l46). 



1 

ri 



t ^tne is not completely sepikTated f 
If iron be present, nnc U iilw«yB fouud 
and ii OTee4fp.fts ealplitde with m^sit i 
meHiod of Hpttnanff iron fTom ztxe 
ttteilvl, rod «)*o^ ia to he»t the /mfc 
fifeintv uf widliimi when the rnm (if ] 
pletely prKTipitated. - A Bolutlon «tt 
when mixed with ammotiia and obh 
iDunj^^c hydrikte when exposed to ti 
Ibhle to be luund in the a ' " 




\ 



e anuno9iiiiM| 

H 



Ewammation for Met ah, 
um, m presence of cTiloride of ammonium, M 

lie filter in wann dilute hydrochloric acid* If a bliick reEidiie remams (sijiphidea of cobalt wo 
hot bydrochloric acid, with nddition of a little nitric acid or chlorate of pntafi*itimj and added to the 
ttle nitric acid or chlorate of potassiutn, m ordcf to decompose the hjdro^ujphuric ncid, and to convert 
tested bj fiulpbocVLinate or ferric ja^id^ of potafisium {p. 156), to astcertain whether It ia present m a 



la gently heated, and Mtered wken cold^ 



The Precipitate may contain ; 



lum, and the raro earthy metals whoBe hydrates ore insoh in potash]: Phosphates of Barium^ 
7^ai£t£e and Fluoride of C(ddum (also Aluminium and Chromium ^ with Iron or Ua^nesium : 

mp. in a little hydrochL acid, and add ammonin and chlofide of ammoninm^ 



^neiitimy 
with hydro- 

\ 

I'BH, and fuse 
platinum-foil 
d.and nitre : 
IT indicates 

ial Bubfitance 
icid and bin- 
I : a purple 

a <p> 150), 



potash t heoce^ 
aiaciil Mohttloii, 



•dntloD with 
luiKtlt) ]m ram- 
Ukf^anciifl latt, 
ImLlf depraltfl 



Precipiiute may contain : 
IrOft [Uranium J and the rane earthy tnetslfl] ; phosphates o/BaHum^ Strontium^ 
Calcium ^ and Magnesium ; oxalaie and Jluoride of Qildum : (also Almti- 
nittm, Ckromiumf and Manganese)* 

Digefit the precip, with a concent, solution of carbonate of ammonium : i^ 



Residue may contain : 
Iron; pkoupkafeJi of Bariumf Strontium, Cal- 
cium ^ and Mugnedum : os^aluie and fluoride 
of Ctilcium. 

Dissolve in as little hydrochl. acid as possihle^ and 
tettt fc^r each cGnstituent in a separate portion, as 
fiillows : 



lu For front by Bnlphocyanato or fertocyanide of 

potassium, 
b- For bariutfi and sirontlufn, hy sulphate of calcium, 
c* For magnesium. Add acetate of sodium, and then 

ferric chlaride ttU a red colaar is produced, heat to 

boiling, filler, precipitate fiUmte with carb. amm.^ 

and test with phosphate of sodiutn* 
d» Y^t phosphoric acid, by molybdate of ammonium. 

e. For o^alie acid. Acetate of sodium precipe* white 

oxalate af caicitim, iiiaol, in acetic acid, con Vf^rted 
hy ignition into carbonate. | 

f. For///f9f iV^^j with the original aubstance, as at p, 46. 



Solution may contain t 
[^Uranium J] [\ 
[^Cerium.^ 
[Lanthanum?^ ^ 
[Bid^mium^ 
lYttnum.] 
[fhmum.l 
{Zirconium^ 



IT 



I Thia Is only necess&ry wben 
uf the i*ns earthy 



the preif 

metiUB 1b suEpedeJ. 

II Ifvran win li pree^^rit, the eolu- ' 
tion, when neutraltiMad ly li>"drotiLli. 
Mid, (dTMBbrownprecLp* with fer- ' 
rocrantdeofpotaaBium. Um^ivm ' 
fs lAso practpH hy bfnling the uarlo^ 
amm. solution. 

f! These metals mostly form 
dimcullI]^B.oLubk double Reltv with 
poUiftKlc sulphate {pp^I^— I^]i, 



J If ipMoiph. ucid und irvn nre> wesent, Aoetnte of sodium throws ilDwn a yellowfah OfMsaleirt ot 
Ktlmmn jTecliK of farric phn^plintti. in this rase the preBtufU of Anj/^^d aeid must be proved 
eithtr hy IflrnltlnFr the precip.. ot as follows : — Without mlditij^ nc*t. pod, riniove haruun^ Btronlfum, 
jiud ualciinn by Hulphartc acli and niooho], fllt«r. htiW off altXfhol from flltratev V™-^'*^ '"^^ ^ '^^ 
tnonia, tiller, and add inJphite of c^dum \j&^Vt.r4Vii\ ^^VS\j& vi^^^-^'™**^-^^'''*^^''*'^^"*^*^ 
hjfdrotM. acid, iadicatei aralit? «cid* 




I 



/ 






, 



J 



TaMes Til. and Vni. ^^^^^^^^^^HT Ghoo 

VII. Precipitate produced by Carbonate of Ammoiiiuin, i 

Thii precipitate may cowfiat of carbonfttes of barium ^ stronitvm^ and cetlcium. It 19 vvashi^d a^d dW 



Portion I. 



Portion II. 



Portion ID 



Add ^tlph&k Gfcaleium* 



Imtnc'^iate pretrip* indicates 

Bariiun. 

Cloudiness after i. time* 

6tn»]itimm, 
Solutkin reitjniiiB clear: 



Add* dilute Eiilphiiric ecid in 
cjccefts^Blter^TieutTiili^e the titrate 
Mrith ammoDia, and add oxalate 
of nmraoniiim : 

A while pwcip, maol in acetic 
add, indicatea 

CaJcimn. 



* The adidUSot} of enljiiliiirt? EicHd U 
unnpocfiBoiy if barium an^ fiLrcnitiuin 



a. Barium upra 
Evaporate to diyne^a, digeiC iben 
and Kt ^ to dia filtrate ; 

A frim^on flamn m 

Stroatinin. 

\k Barittm ii ok 

If th« BolntioD givet T\a preeip. ^ 

eveu after long itanding^ atid giTM 

time with Hiilphate of calcium, lifod 



W GEom 

YIII. Metals wtich are not precipitated either by hydrosulpk 

P Bvaporate a modemte ijUBD'tJtj of the solution on platinum-foil : if no residue is loft after igniticvt 

solution Into 2 portions, ooet 



8mall6F Portion. 



Larger Portion. 



/ 



Add phosphate of ammonium 
and free nmmQnutt a white 
crystalline precip. indicate* 

The predpv fornaB ¥ety ilowly 
if but little magnet ium ia preEwnt, 

(If the precipitation of Group 
IIL by carh. iHim. wjw not ef- 
fc^cted at a boiling heat, the ad- 
dition of phflspL nmtn. prodiicea 
a alight eurdy preclp. of alka^ 
ii tie-earthy phoftphate,) 



B. Magnesium is absent. Evapoiate to dqTieBs, and ignitt j 
portion of tie residue before the blowup ipei iL^elhw colour of thei 
and lithium may aUo be present^ aiid tthould be locked for in the blowf 
reeidue witli a mixture of absolute ether and alcohol, which dissolveN 4 
by the crimen €ame nf the kindled spirit : Of bnil a portion of the i^ 
aodium^ when the formation of a difBciilt!y soluble salt indicates LitSiii 
water asid add bichloride of platinum and* alcohol ; a ^ellow precipe 
acid tartrate of fto4ium, 

b. M&git$!siiim is present, Evap. to drynesj and eipel ammoniiwU 
in watt^r, and fidd >hnryta- water to distinct alkaline reaction, and fi^ti 
filtrate by caib. amm, and ammonia, fihift', evap* filtTate to dryness, a^ 
pP0ct"f d R« in (a). — Or the magnesium may be remoTed b\ phoaphfitir 
acid by chloride of barium, and of barium by aulphuric acid ^ filter, ^ 
test filed reaidue, if any, for potassium and SGdium hj ibe blowpSpi* 
with the reit of the ^itcale, aa va {^). 



1 



-u III. ^^^^^^^^^^■■■^^Wr Examinution for MetaU. 

I, in presence of cliloride of ammonium and free ammonia, 

ftsoWed off the fitter in as little bydrochloric acid as poasiWe, and tbe loluttoii divided into 3 portions. 



II. 




Mk sulphate of fltrantiunt, 
|ff«« a i^Ioudinesfi aflur a 
Vtiium is present. 



Benmrks, 



If th« original solulion eontaini no metali of Groups I. And IT, it maj "be 
treated at once accordiag to this table, without precipitating hy curb, anim^ : 
for the pfe&ejice of magneeitini urid the a1katin« metah interferes with uoub 
of thcfle reactions, except that of Pcji-tion III. a. 

Burium ifl best detected in pretence of strontium and calcium hy meani 
of sulphate of strontium, which gi^ea a white precip. with barium^salts. If 
only a trace of barium be pneseutt the precip. doea not form at on^e. Barium 
is separated from atrontiuin by Huosilicii: add, alcohol being added, tn which 
fluosilicate of barium ia qoite iuEolable. 



:rp lY. 



kuric acidj suli^liide of ammoniums or carbonate of ammonimni 

Em, the aolution need not ba further examined, except for ammonia : if a residue is left, divide the 
f nraeh laxger than the other. 



Ammomuin, 



ntlj, to exp«i ammoniacal salts. Test a 
m%^v flame indicates Sodituai Potassstum 
"pipe jFlame through blue gla^s. Digest the 
I cAl&ride of lithium only, ta be detected 
%tidve with carbonate and phosphate of 
liimi. Dissolve the rest of the residue in 
ndicatea PaiaBfllnnL Confirm with 



Knd 



Ammonia must always be teslftd ht in & Jresh portion 
of the original solution, hy heating it in a test-tube with 
lipf€ or potash* The characteristic (mell, or the formation 
of white fumes when «l glnsa-rod moistened with diliite 
hydrochl, acid ji held to the mouth of the tube, indicia tea 

Ammonia. 



iCilfattJB hy Ignition : dissolve the residue 
iur. Remove excess of har^'ta frnm the 
■ad i^ite. If any fixed residue remains, 
)(4of ammonium^, the excess of phosphoric 
e^ip. a portion of Altiate to d^nesa, a«d 
umd without blue glaat. Confirm 



Mg^m 




Tatile IIL 

IX, Beliaviour of tlie most important acids 

A sm&\\ portion af the dry substance ts heated in a tesit-tubt; (not to bo 11 lag), with three a. 
dccompoiitbnj or which ar& df^ccimpuj^i^d by ^ulphiiric acid at a high temperatune, ga^ 



Acids which arc not volatild or 
decomposed. 



'No gas or vapour ia evolved* 
No blackening of the n^ixture. 



SiliciCf «epamted by evapomtioo with by- 
druehl, aqid^ iiiid id en tilled by fueiioa with 
microcuetuk aalt btfore blowi^ipd. 

BoriCf cokuFA akdhoUfiamt! green j, after ad- 
ditiou of splphuric acid, 

FluospkoriOf detect^^d in iieuttal Holutiana by 
a magneamm-dalt, chlojide of amnion lum, 
and animoDia : iJi acid $DlutioD« by mcilyb' 
dafce of aiumouimw, or ferric chloride and 
acetate of Hodlum, 

Sulphuric, barium-fiaJt iiisul, in acid^ ; kuI- 
p bates yield alkaline $ulpbide» when h touted 
on charcoal with carbonate of sodium. 

f Ar&eulo, iiki^ pkospk&ric; garlic-smell when 
beattid on charcoal with carboiiate of aa- 
diuHi, 

f BeleniGT barium-eaU deeompoeed by bniUng 
witti stnmg hydrochL acid. ^lenattfa 
yidd ftelenides when heateid ou ckaxcoal 
with carbonate of sodium. 

fTungfBtic, detected by blowpipa : givBa 
line {^oiour with zinc and hydrochL acid. 

't-MolybdiO, detected by blowpipe i gives dltte 
cobiiTf changing tu htoWH^ with einc and 
hy druehl. acid^ 

tTitanic, detected by blowpipe i P(o/tf/ colour 

with 2inc and hydrocbL acid, 
lodio, Tiolet T»pDura on additinn et ferrouK 

sulphate ; lodateji detonate when be^^ted 

with charcoal 




t Tlie^ tnetalUc adds will have been Oetectfid ta tlift 



Acids whic 



A coloured gas ia 

evolved, 

!No black ening of the 

mistiu'e- 



I^Hydnodic, ^"iokt Tapoura, 
which cdour starcib-paste 
blue ; black precip. with 
nitrate of palladium. 

:;:Hydi^bromic, red vapours, 
which colour Btafch-pasle 
orange. 

BromiCi the &ame. Brtinintei 
detonate when heated on 
charcoals 

CMoric, green iah'j^el low ex- 
plosive gas. Chlomtea de- 
tonate when heated on char- 
coal 

Hypoihlorout, chlorine 

evolved^ which decolorises 
wdlgf>-«alaiion. 

NitFOtiS} red vapounti even 
with dilute sulphuric acid. 



twith miute salphnrlc edd, 
these ftclda piotljiUjr voiatlliBe un- 



No black 
YolatUe -vi 



Carbonio, odoi 

Sulphuroui, 811 
a solution of 

^Eydroiulpht 
lours &rotPn 
aoktirin. 

*Hydr(»oMoTi 
white funia 
and vvith sil 
dp. soluble j 

MtriOf on addi 
aulpliate, re' 
pa$tfi and ia 

AcfitiCi acetic 
lilcohol 

BeuEoic^ neuti 
p reel p. with 

Sucoimc, the 
lung heating 

HydrotuoriCj 
glass. Meb 
jkhuric acid J 
fltjofide of 
precip. of Si 
nioiatened n 
hare in the i 
of silicon w 
ciblo with SI 



ff7£Ji M ml^m ofaitOt the nactlonm f^ven In t^ila taMe mb ofte^ mnd^^ed ; IM* a. cUlorldd', in pneMnw o 



Preliminary Examination for Acids. 
^iiing their «alts with concentrated sulphuric acid. 

!fcib TDlame of concentrated salphuric acid. In the case of all acids which are either volatile without 
) eTolved, the properties of which, in most cases, indicate the nature of the acids present.* 



rotetile, or yield volatile products of decomposition. 



The vapours or gases evolved are colourless. 



file iDixture. 
lacDtnposition. 



Decomposed by ignition. 



Without separation of carbon. 



With separation of carbon. 



id|itftteii lime-water. 

oi^tldphur; colours 
fHfoHaa/dxim green. 

artaristic smell: co- 
Ntteaed with a lead- 

%pA^ which gives 
let with ammonia ; 
otwhit^ curdy pre- 

a. 

^filings, or ferrous 
rld^ colour starch- 
( blue. 



^ on addition of 



K give light brown 
ide. 

ight blackening on 



U| which corrodes 
ea, heated with sul- 
issel, evolve gaseous 
idi gives a white 
let with a glass-rod 

Fluosilibaies be- 
they evolve fluoride 

m a platinum cru- 
L 



Oxalic, evolves carbonic anhydride and 
carbonic oxide : its calcium-salt is in- 
sol. in acetic acid. 

§Formio, evolves pure carbonic oxide, 
which bums with blue flame. 

§Hydrocyanio, evolves carbonic oxide 
and ammonia. 

Cyanic, evolves carbonic anhyd., together 
with some undecomposed cyanic acid, 
which irritates the eyes. 

Snlphocyanic, same as hydrocyanic, with 
separation of sulphur. 

diromic, evolves oxygen ; the solution 
becomes brown or green. Green bead 
with microcosmic salt. 

Hyposnlpliiiroas, evolves sulphurous an- 
hydride and separates sulphur. Its 
alkaline salts are converted into sul- 
phides by heat. The other polythionic 
acids behave in the same way. 



Non-volatile organic acids. 

The salts of all these acids blacken when 
heated with strong salphuric acid, and evolve 
carbonic and solphuroos anhydrides, and car- 
bonic oxide. 

Tartaric, smell of burnt sugar. Its acid 
potassium-salt is diflicultly sol. in water : 
its calcium-salt is sol. in cold potash, or 
sal-ammoniac 

Bacemic, calcium-salt insol. in sal-ammo- 
niac. 

Citric, with excess of lime-water, gives a 
precip. on boiling, which redissolves 
on cooling. 

Malic, no precip. with lime-water, either 
hut or cold. 

Tannic, a white viscous precip. with 
gelatine : a blue-black precip. with ferric 
salts. 

Gallic, no precip. with gelatine : a dark- 
blue precip. with ferric salts. 

TTric, after evaporation with nitric acid, 
a purple colour with ammonia. 



k With dilute sulphuric acid, these acids vola- 
tilise undecomposeid, at least partially. Ferro- 
and ferricyanides behave like cyanides : they 
are detected in solutions by their reactions vrith 
ferric and ferrous salts. 



olves chlorine and red nitrons ftiroes : in presence of a cAromote. t%^ fotnm ot <^<c»v^Gcsnts^^ vJA. Vs 'tB\»^fi^ Q««tsa*. -sss^^^ 
olphnricacfd. i5i!K^iSftti;»o/ten evolve sulphurous a]Qhy^dfi,ttnaM\}a^^ ^ 



Table X. 

X. Behaviour of the most importa 

A. FTmntHaiion/or acids in mluble compos ndw. — With anaqueoUB solution the firet step is to test wit 
lligbtlj- alkaline Holtition, it ia general !y necessary tn begin by removing al! the tnetals contained in tlie 
Q^ahles, pho^pkates^ &c. will be detected. The nature qf the metaU found will often imply the abifiiiixc 
1 fioJution eotituitniig b^fium, nor hfdrQehlQnc ti^id in a soltttiQn conuiining silcet^ Thia la invariably nv 
add has been added (fur neutralisatiic^n or solution) of course it in imposaiUlf! to te&t ftif that ncid in the 
inntead of the riragent indicated in the table^ to \\%e the niiraic of the same base (aince nitrk acid formt: 
ftilver. These remarks apply ako to Table XL, which is a continuation of this table. 



Hydrochloric or M"itrie Acid 
precipitatos : 

from a neutral or slightly aLkaline 
solution. 



gilioiGt gelatinous \ in dilute Aolations 

only after evnporation ; precip, rIao by 

tbloride tsr carbonate of ammopiTim* 
BDrlO| cn'fitalline ; from concentrated 

Boliitions only : green alcohol- flame on 

addition of sulphuric acid^ 
AntintoiiiOi white, sol in tartaric acid. 
TtmgBtu:, white, yellow on boiling : bine 

ciiloar with zinc and h^'drochL acid. 
Molybdic, ivhite, sol in ereeas of acid : 

blue colour with sine and hydfochl, 

acid : yellow precip, with phosphate of 

ammonium. 
Bmlphtir, whit? or Yellowish : from h^po- 

xulpkifes with evolutiott of sulphurous 

anhydride: from poi^mlphides^ of 

bydrofiulph^ic acid, 
lodinBi black precip* or brow^n colora- 

Btian ' from a solution of an iodide 

containing lodate. 



From ati alkaline iolution may ale^} be 
precip. osdd^ and sulphides which are 
sol in potash, and cyanides and chlorides 
which are solublei in cyanide of pot;^i9ium. 
If the alkaline solution bfl satumtfid with 
hvdroaulpbnric acid, bydrochL acid prf- 
cipitatei as sulphides thnse metallic acids 
which form in sol sulphides^ 

Of organic acidi, benzoit^i nri^j and 
iarlaric (aa acid tartrate of pota^aium) nre 



ChloridQ (or Nitrate) of 

BariuiD. precipitates ; 

from a solution acidulated i^ith 
mitiQ or hydrochlork acid. 



Sttlphiiric, white^ finely divided. 
( If too much free acid be present, 
chloride or nitrate of barium may be 
p r eci p. : sol , on ad d i n;j water. ) The 
precip. yields an alkaline sulphide 
wheJi heated on charcoal with carb. 
sod, 

S^leniCi the same. The precip^ heated 
with itrong hydrochl, acid evokes 
chlorine, and tulphurons and pre- 
cips. red selenium from the solution : 
heated on charcoal with caib. sod. 
it gircs a smell uf horseradish. 

Fltiosilicic, gelatinous, hardly visible: 
deuoin posed by strong acids. The 
pretsp. heated alone yields fluoride 
oE' silicon and fluoride of barium : 
with alkalis, silica and metatUc flu- 
orides. 



fFom neutral aolutions (precip. 
being floL in acids / : 



BtdphiZTOut, 
FhoaphariCf 
CftrbtJiic, 
SUicio, 
Hydrofluoric , 

Borie, 

TartariOf 

Citric, 

Arsenic, 

AjTsetLiona, 

Chromio, yellow. 



^ S 



CMoii 



from a neutral iolntii 
(preoip. h soL in aceii 



FlioaphOTie, wbitf, h1 
acid when freshly prtc 

Arsenic, the iame^ sol a 
of amm. The aciduk 
tioa is precip. by hji 
a<:id. 

Boric, wbite, sol* in ci! 
not precip, fmm diliiJ*i 
Tuniseric-paper dipp«( 
Eolutian of the preq 
drnchl. acid ia 
drying. 

Garbcuic^ white, 
with effervescence. 

Sulphur oiu^ wh i te, ' 
dilute fiolutions. Oti 
of chlorine- water to 
solution of the predf 
of calcium ia precip^Ji 

Tartaric, whitQi acfl 
amm. or potoeh ; v 
salution ii precip. by ' 

Cltrio^ white, not until 
ammonia or lime-wate 
and the whole boiled. 

Farrocyauidea are pi 
slowly : yellowish 
fcoL in acetic acid. 



preq 
te,^ 



* ThlireftetiRnlftiiiQd 
with chlDTide of bartiu 




'B^amhiaiion for Adda, 
acids with reagents in the wet way, 

th HEm\!8rpaper whether It is ctcidj nc^tf^lj or alkaline. Aa tnanj acids mnst be BDuglit for In a neutra] or 
I Mlutioi], fjccept the alkalitie metals, by Tnble IV. t in which [jrijccsa the Tiietailic Rcidi and nlknlinp-caJ'thf 
of one oir more acid»] lo that they need not be IcKiked for : thtii sulphuric nctd taeed not be looked for in 
le only in neutral or #f(W solutioni: in aikidint soluticmj; thfie fire exceptions: see below. When an 
aolutmn : ^ fresh portion of the aubatauce under exatiiination must be taken. It \e Hometiuiea necessary, 
no insoluble sab.s) i e^ff. nitrate must he aiib&tittited for i^kioride of bariuui for solutions containing lead or 



rid© of Calcimn precipitates: 



ion only 
tic acidji. 



from a neutral or acetic acid soltitiou 
(precip, is insoL in acetic acid). 



Sulphate (or Chloride) of 

Magtiesiuin. precipitateB ; 

to presence of chloride of amtaoDiium 
and firee ammonia^ 



i. in aoetic 

i&GbloKde 
lated solu' 
lydrOfiolpb. 



a tttludons. 
led la the 
epb in hy- 
»w& after 

i h. acid« 

I ti«it from 
(k addition 
It the acid 
iii\ lulphate 

^ In eblof. 

iliQ |>Qta«h 
hT boiling. 
>L exueaa of 

^t is addled 

i. 

;r«cjpitat^ 
^iiSicultly 



Oxalic, white, insoL in chlor, amm. : after 
ignition eflfprvescei with acids. Sulphate 
of calcium gives the ptecip. 

Eacemic, white, inioL in chlor. amtn. Sul- 
phate of calcium gives (he precip. after a 
time. 

Hydrofluoric, gelatinous: with strong eul- 
phuric acid the precip. evolves hydrofluoric 
and, which corrodes gin si. 

SulphuriCf white: not from dilate Bolutiona; 
completely on addition of alcohoL 



PhoiphoriOf white, crystallinej mh in all 
acid* I forma slowly in dilute solution^. 

AriemC} the same. The acidulated sohttion 
is precip. by hydrosulph. acid. 

Tartaric, white, forms slowly : only from 
concent, solutions^ The precip. bkidteas 
on igniiiou. 



Separation of Oialic, Tartaric, Citric, and MaUo Aoidfi. 



Add chloride of cakinm and lime -water to alkaline reaetiom 



Precipitate, 
Oxalaiet Tmiraie of calcium. 

Digest with did potash. 



Renidue. 

OiTai^ile of calc 
Itusol in acetic acid 
or chloride of cop- 
per; iol. in hy- 
drochL acid. 



FiltratiL 

Titrlrale of calc. 
Precipitated gelati- 
nous on boil i tig the 
alkaline solution, tc- 
dissolved on cooling. 



Filtrate. 
CilrctUf Maiide of caJcinm. 

ijeat to boiling. 



Precipitate, 

Citraic of calc, 
Sol. in chloride of 
ctipper. 



Filtrate. 

Mahde of calc. 
Precipitated by addi- 
tion of alcohol ufter 





Table XI- 



BehaTiour of the most important 



¥' 



Sesquichloride of Iroii 



Gives a precipitate* 



a. In presence of free h^droehl, a^id, 

Ferrocyanides, deep-blue : the precip. h de- 
compog&d hj pouah inta ferric bydrAte andi 
ferrocjanide of potasamm. 

h. In a sQlfition whiek u neutral^ or con- 
tmnsfree acetic acid (obtained by add^g 
acetate ef sodium to the bydrothL acid so- 
lution)* 

PhosptiOnC, yellowisb-whiH! \ maoluble jd 
acetic acid^, goL in hjdro^bl. acid or ferric 
acttatE;, 

Ar&eniD^ the iame : acid AoluUon precip. by 
hydroflulph. acid, 

Taimie, blaclc^blue, Tbe original solutioa 
u precip. 1^ gektine^ 

c. J» ^ neutml iolution onl^. 

Boric, yellowish : lu bydm<;hl. add ioliition 
cdours turjueriC'paptjr brown. 

B0IiiJ$C»i0, light-brown : faydrocbL acid girea 
a wh'n& crystal line precip, in the orlgiuul 
concent* eolution^ 

Sttednic, tbe same. The cnncenL solution of 
the amnion ill m-salt (obtained by digesEing 
the ferric K;ik in aminuoiaj, ii prectp, by 
chloride of barium, in presen<» of aktihal 
and free ammonia (dietiuctioa fr- henzoic.'} 



Gives a coloration- 



a. In prmetice a/free AydrocM. add. 

remoyanidefl, browa. Ferr^oi aalts 
give deep-bJue precip. 

Sulphocyamie, blood-red : destroyed 
by chloride of mercury, not by liy- 
drochl. acid. 



b. In> neaiml solutions oftfy. 

(Tbe calour h destroyed by bydrochl. 
acidn) 

Acetic^ red-broTTu. The original com- 
pound, heated wiLk sulphuric acid 
and alcohol^ fonas acetic ether. 

FonttlG, tbe wme. Tbe origiiml com- 
pound reduces silver^ and mercuric 
Baits, with evolution of carbonic 
aubyd. 

BolpbarOQt, tb« iiame. The colour 
di£>appearB nn boiling, without a 
precip. The ortgiiml compound 
evolves sulphurous anhyd. when 
treated with hyditxibl. acid. 

Ueconic^ blond- red ; not changed by 
chloride of golii, 

Gallic, black. The original ^lution 
ia not prvcip. by gelatine. 



Erom a itel 



I 



TA^ precip J 

Kiosphoric, J 
niolybdateJ 

ArB«iiio, red4 
law. Orifl 
bj^ hydrDiii 

ChromiCf rai 
(if red sqIuI 
eulphuruuflj 

OxaHo, wbtt^ 
The calciu^ 
acetic acid* 

Bori«^ wbitis: 
green alcol| 

Tartaric, w| 

duc<fd on til 

I 

Citric^ white^. 

Silidc, yellaii 

All the&e pi) 
mouia. PyH 
acids are prtt| 
after additE<»nj 
by albumeiL. | 
an ocetate ^ 
silver, ciy stall 

Bulpburoni i 
white precfg 
duce metall 



-A 



B. Ej^aminaiioH for acids in eomptmnds which are insoL in water or acids. — The nature of tls 

Ift&r^iMic compcjund^ (those which do not blacken when heated) are decomposed by fusing them, ^ 

^Med nasB with water ■■', the aqueous Mution contaius the ad da, and is neutralised with hydroch!., i 

dec&mpi^d bj digest mij in sulphide of ammonium, alkaline-ear thy aul^biitje^ by boiling with a contfl 

" '^ema/t of ih& acid^ and is emmined by Tables X, and XI, 



] 



:li reagents in the wet way (eontiniied). 



Examination for Acids, 



[zate of Silyer precipitataB 



tion only. 



ilnie nitric 

(^nBrm with 
m. 

wnionSf rel~ 
lltioa precip* 

jinal yellow 

Kreen liy 

Ido inaciii, in 
Mfitic acid ; 
le silver fe- 



ll t Bolation. 

uble in am- 
pho^phorie 

the iaUer, 
d, ii |iref:ip, 

«olutio(i uF 
f nllratft of 

Bcidi give 
bg re- 



From an at*tW solution also. 



The preeip^ u imoL inillute nittie acid, 

E]rdrDOhlorlo^ white, curdy, sol. io ammotfia, 
lir hj^po sulphite BQd. 

HydrohromiCf the lame ; leas boL in am- 
monia. The original BoUitirin colours elhtr 
yellow oij addition of ch Wine- water. 

Hjdriodic, yellow \ »carcely boK in ammoidiu 
Original soiution givea blue colour with 
fitarch and niEroua fumea* 

Iodic, white : boI. iti aEximnnia, whence sul^ 
phurauji acid precips. iodide of siiver. Ori- 
jfinal solution, in presence of an iodide, 
givti* blue colour with starch mid ace tit 
acid. 

Hytojcyftnic, white, curdy; «ol. in ammnnia, 
hjprjsulphite snd., and cyanide pcttuijw 
Original Bolution (^ivea PruiiBinn blue with 
feiTOBo-ferric laltB^ potash, and hjdiochl. 
acid' 

F^TTOCjanideSf whits ; iusoL in aramoiiia. 
Original iolutioa gives dark-blue prccip. 
with ferric Bfllta. 

FenicjaiLideB, rcd-bmwn. Original solution 
givers dark-blue precip. with ferrous saltsi* 

Solpliocyaiiic, white; difRctdtly sol, in am- 
monia, Ofigitial flulution ia t^loured red 
by ferric chloride- 

HydroaulpliUflOT black ; inaol. in ammonia : 
lend and copper-salts give bladk prectpL 
AJkalini] aulphides ^ivu purple CK^lour with 
iiitrupruiiide of aodiitm. 



Indigo-solution m deco- 
lorised by< 



a. Without aiditioft of an acid, 

Fi^e Ghloiine and Bromiiie; all 
the oz^^etLxacidB of chlorine (free), 
and metallic hypochlorites : free zti- 
tiio acid, if uoi too dilute, 

AUo alkaline sulphides and oaiu- 
tic alkalii. 

b, (H addiiion oftm &cid (k^drocht, 
QT mlphufic) (md hcatii^, 

Ghlotatei, canveited into chloridefl 
by ignition. 

KitrateSf brown ealour with fcrroua 
sulphate and sulphuric acidi 

lodaiei, the dry salt gives yiolet 
fiimes with ferrous sulphate and 
sulphuric acid. 

BromataSj giye red bromme-Taptus 
with sulphuric acid. 

Q. Msoht cMoTiMc {and so bkack 
indifjo) when, kcaicd teiih coh- 
csideated hydrochl. acid. 

All the foregoing eumpoimds i also 

Chromates. 

Selenates. 

TeUaratc», 

MatLganatcs and Fcnnanganatei. 

All Perc3dde». 



J and the acids probably present, are aKertained by a preliminary examination by Tablfit I. XL and IX. 
!red, with four times llieir weight of /}tfr^ cnrbonatf^s of patjisi^iuni and sodium, and extracting the 
stie acid, and examined by TableB X. and XI. Jnfnluble comijoundt ttC ^Va ^^^jki^i ^as^^jsiot tkss^^ >as 
of carboiiate of sodium ; the ^Itmte contains th© acid, S^^Vv^sta, niWiv 'ct^tsAfe^ -^Xs^-HS^xvLTwa^ 
tmrbtinHte ; ferr\c la/ts ©f rolatile organic acids \* j dtge^Ciaia. t*v^^ ^susamaft. % ^k^i* 'SaTs&fc i:ssv&aj«3 



Table XII. 

XII, BebaTioiir^ 

NAtam! iilicatea bcliaTe vety vaiiouily, when finely powdered and tr^ateci with mineral acidi. Some i 
niajpritj separate silica m the ^ehtinouJS form: others (which are generally decomposed with greater dj 
eTapoxated, deposits gol&tinoiis tilica. Some (e.^. most zeolitet^tue le^ readily acted on hj adds &fU 
acta moit generallj on silicatet li sulphuric Sdcid - biit hydmchlorlc add h the mast conrenjent for geneH 
ai^tioD of a^idfl axe decomposed by fuiion with 3 — i pts. carhf^natee of potassium and sodium, or, ia thej 

The minerals marki 



BeGomposad by acids. 



^ 



(a*) Comphtdp ml. in. dilute 

Alloj^hane. 
Colljiite. 
Zt Giimondme^ Eeagonite, 
Kiellmiiite ; jttrotitanite. 



(b.) Separate ^hUinom 

%. Aedelfortite. 

AHanite ;. orthit«: \ cerm. 
Z. Analcime, 
Z, Apophyllite* 

Baivowite. 
i, Bioiit6 * uniaxial or magneala- 
mica. 
Biimuth-blendc J ealytine. 

Cancrimte; darine. 
Cerite. 
Z. Chahaiite | levynfi* 
Chamoifite' 
Cbojjdrodite, 
CronBtodtite. 

Datolite ; botryolite, 
DtapteM. 

Eudialite. 

Gadolinite (l^ef. ig,)« 
Oalmei ; wi]lemit«. 
Geh Unite. 
Z, Gmelimte ; sarcolite ; hjdro- 
lite. 

•> Halloyiite ; lenxitute ; ttieaite^ 




Z. Heulandtite. 

Hieingerite ; thraulite. 
Humboldtilite ; melilite. 

Z. Ittnerite, 

Knehelite, 

Z> JLattmonile» 
Lierritfl ; ilvaite* 

Meerechaum. 
Melon its* 
Z. Meaotjpa ; mesole ■ mennlite \ 
natrolite; po^^oahlite ^ scole- 
«ite. 
Nepheline ; elaeolite. 
Nontroaite. 
Z. Okenite ; djiklaaite. 
s» Olivine ; chrysolite ; peridot \ 
hyaloaiderite^ 

Z. PectoUte. 

Z, Potash-harmotome I pkillipaite- 

Schrotterite, 
Sideroac hiiKilite. 
Sodalite, 
Spadaice, 
Z. Stilbite ^ deemine. 

TchefFkmit*. 
Z. Thomionite j comptmiite. 
Thorite, 

Wolchanakoite> 
W«llAatonite ; tal^le-Bpar. 

(c) Gdafini^ ^fl^ i^miion. 

Ajcimte, 

Ep^dot I pistazite ; KQinta. 

Garnet ; pyrope^ 



M 



4 



Lepidolite, 
Z. Prehniie. 
B. Tourmalloe. 

((L) Separafs pulp^ 
silicu. 

Amphod elite. 
Anorthite. 
Antignrite {floccwlent^ 

Z. BaJfjta*hftrmotomB; croaa-i 

Cbonierite ; termicullte* • 
Chryaocolla- 

8, Damourite {pearly fl€alea)« 

Z. Eptstillite (bef, ig,)- 

Lepidomelao (peafly J 
Leuclte, 

Pennine. 
Pb^ite. 
Pollux. 
FyroBklerite. 

Eyacolite. 

(e.) S^iSfsls silica i 
iha above JoTJiu, 

hot e» Agalmatolite. 
Autho^iderite. 

Z, Brewfiterite. 

9. Chlorite ; ripidoUte, ^ 
Clintonite. 

Z* Faujasile. 

Labrador! te. 

Margurite. 
■. Onkoiine* 



\' 



Silicate Ana 
Silicates to acids. 

irtially decomposed : while others resist the action of acids altogether. Of the formei 
ite it in the form oi& powder : a few are completely soluble in dilute acids, and the solu 
lers, which resist acids before ignition, are decomposed by acids after ignition. The 
(p. 53). In this table, s. signifies sulphuric, and n. nitric, acid. — Those silicates which 
) silicates, by carbonate or hydrate of barium : or by hydrofluoric acid (p. 54). 
zeolite family. 





Hot decomposed by acids. 




\ 


y^ 




onite. 




Albite ; soda-felspar. 


Jeffersonite. 


Iain-spar. 

■gillite. 

ihlore. 




* Andalusite ; chiastolite. 






Augite; diallage ; diopside; 


Kaolm. 


imalite. 




hypersthene. 


Earpholite. 


'lite ; wemerite ; 
er^spar. 


dipyre. 


Beryl ; davidsonite. 




ntine. 




Castor. 


Paragonite ; mica-slate. 


tone. 

le ; titanite. 

rlite. 
•site. 




Chloritoid ; chlorite-spar. 
Couzeranite. 


Pericline ; potash-albite 
Petalite. 




♦Cyanite; disthene; buchol- 


Phenakite. 
Pinite. 


lerite. 




zite. 
♦Cymophane ; chrysoberyl. 


Pitchstone ; obsidian ; \ 
Potash-mica (biaxial). 

Saussurite. 


^artially decomposed. 


Emerald. 
Euclasei 


te. 






♦Sillimanite. 


t. 




Fahlunite ; triclasite. 


Spodumen ; triphane. 


chite.* 




Felspar ; orthoclase. 


* Staurolite. 


; fuller's earth. 








opal. 




Gedrite. 


Talc ; speckstein. 


erite ; dichroite : 


iolite. 


Green-earth. 


Topaz ; pycnite ; pj 


,tonite. 






salite. 


ophane. 




Hornblende ; anthophyllite ; 


Wichtyn ; wichtysite. 


e.* 




asbestos; grammatite; tre- 
molite ; uralite. 


Worthite. 


chin. 








)lite ; clinkstone. 




Hypochlorite ; green-ironstone. 


♦Zircon; hyacinth. 


)hyllite. 








walite. 








omelan * 






wr- earth. 




♦ Are decomposed with dMBteulty by 
hydrofluoric add (p. 54). 


ftasion with alkaline carbonate 


Very hnperfeoOy, 
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